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(54) POSITIONING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the necessity of a calculation in a 
mobile station by calculating position coordinates of the mobile station by 
another position information center. 

SOLUTION: A mobile station 5 belongs to a zone of a base station 1. and 
receives service from the base station 1. Three base stations are required 
at the minimum to determine a position of the mobile station 5, but four or 
more stations are desirable to accurately measure the position. At time of 
positioning, first of all, the mobile station transmits a message. An access 
channel for sending a request message and an acknowledged message and a 
traffic channel for sending a message at busy time exist as a transmission 
channel of the mobile station. When the mobile station is in a waiting state 
at position measuring time, the mobile station transmits a spectrum 
spreading signal by using the access channel. The traffic channel used for 
communication is used when the mobile station is busy. 
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(54) l&WOZm «Mfc->*5\k 



(57) [£ft] 

&<di&> &®ffirfft*>&m&\z&2>ttib\i. #»mt 




1 

?L ±aS©«&©Sifc«#*-y1:-^iit«©l£t::&*l 

©b^b^m©}^**^ (&t. pnjmj 

.5>B«©K. ±EXB«©«ysr*R5R*IPNflrafc/8 
aoaBB^S^ewBRoatBBtfBBU tOSi 10 

ti:<t DfMM©BBea&?« n tittat-raBB 

J|tffl-r*«W«J«iiB*a*.* C t*«itt -5 *4fc-> 
Xf A. 

[ffi?5fcJS3] 1 fc*V»T, 

3V1 x K «fc 0 Sft * ftM fcSB L 1t&3hmfr S ©»&© 
X^^Ml'StfitO^'S. SflcSBbfc.x^ Ml/ 20 
*£»B**©B*l*fMM5J0» 6 ©BrS©ffif©S«^i t 

[W*^ 5 ] B$B 1 £*frvr . ©SifeA© 3 jfc 

©asB«#Bti^*©i«to«*&©*'<* wmsbb-* 

©SB^5>ys-*©ttBB«-k>*-K:aD. -KB 30 
*»fe>*-fc43V»TfMMW»S©;*' , <* hJUKBAB 
©£«£"f 5 >^£B#©£J£A©&BBB;0>5;£i!lA 

[■1*316] BjJTO 5 ©ffifiB«-fc >*-**#©£# 

ma ©eg ««*-t©»»»*w -sa^ Zft L T . 

\Z * y -fc- t L TSMBt * c £ £4#8* i 1" * m 
C»*fl 7 ] B£B 5 ©ftgBB-fe: 

»»©ffi««*ft-tn*u^ix hL^»»»*j«tr«a 

©B**J:tfBm^B*fc»ttLT^*«8S*fctt«ll 40 

[«B©B«&R9I] 
[0 0 0 1] 

[5£9!©JSi-f-5&ffi#&] *RBtt. S!H4->Xt-A. <t 

oiftaaicte, cdma mmtm&MTz-txmmji 

ft«©ffiB*2MJfcT<&»{fc*>:*T-AfcMU MX.B. * 

«. «n»M^©afr«««a«>'Xr-A«»cj6ffl'^«act> so 



1 1 - 3 2 6 4 84 

2 

©irab-5. 

[0 0 0 2] 

[ffi#©S«] MLh©»«:©tt«Saisr*5/^5rAt 
IT, Sft— »W^JC<t6ffl*nTV»a©*«GPS 
a-/VU- #i?->a->if- ->7rA) t**. GPS 

tt*3*©*iatJLic»a 3 «fit±©a«n5a^6aflrsn 

5 T-f * D«S§ft5 H tic J: 9ifeJb©t>#© 3^c5t: 
<b©T&«. 

[0 0 0 3] affi, PHS (/t-V^. A>x 

£nTV>£. xU7©/hSV»»Jft«©»**£]6»LT, 

^»A#«LTV>5£ifeAxy7£#}rrs 

0. »B»xU7mffiT©;fcSa>fc8P»«©ttBSttB 

u -?-©&Bftsg£tt«-f **>©-?&*. 

[0 0 0 4] ^Bg^y-! 7 i 2 4 2^«Ttt, CD 

MAf-f 3?^;^iwiflr">^T-A*fflv»fciMft»©sna[ 

i'X^ASr^LT^-S. Ctltt|g»©a«feJ8^e.©W3S 
*j©*^* WMWM»*IMfcfl*<SBU *6*U© 

4B«««K:»*&n&aBii*iiii©«»-**jitLT, b 

[0 0 0 5] 

[f£W^«?8lU«k5<!:T*BIS] (BsRBl) i£^> g 
»*©ttBWffi©KCGPSj&tJK<BV»SftTlr»S. G 
PS*fflHT»»»©«tt*ff5«*fctt. JMBGPS 
B©SBBB*«ifcBfc:tt*. ioT. GPSli^©§« 

b * s mm \z js« l t * ©&g mm * © k 

«tw>*f. BB«*Aa«BfT"r*«*fcttfoj&»fcv». £ 
fc, ^ftMStG P SgfltSOraT^ • t^ffl* 

ttfcBBBfi**** < 0 «»tta«afcfett*»nrt«» 
•5. 

[0 0 0 6] Sfc, «ifi, BBfc#JfcLfcPHS«Blr» 
Tff-SBBBB-tf— fcfXfcMi&SftTV**. dhtefcfn 

■t;i'©ai*axu7 , ©»«***»LT, PHssaifTL 

Tlf»*»»##£©*««fcaUTV»***WJrr* , b 
©T&-5. SifeA©X'J7¥ga*/h3V>©T:*£jJ»ft:& 
ft#©{£Bte?SigTi*3. Lr*Wt3i»6. K>#-f>h 
©SJefiTStt^i. 

[0 0 0 7] 7- 1 8 1 2 4 2 I8j2&© 

«k5lc, CDMAf^ v^jU^Eda^v-X^-A^fflt,^ 

*a*»6©R*ju©^^^ h;n£*«***»»a#a« 

L, *S*»U»4HI««Bt:B«)6nfcaBWHBI©a«- 
£M3TLT. BBwaBB^fto^^^h^JfiBB**© 

?>jaifi[->XT-AT**^. d©«£, ^naaxBA©a 
stt$stra^?ij©x^i7 h;i/BBB^©am^m©a^ 



(3) 



1 -3 2 6 4 8 4 



[0 0 0 8] *^BJ(Ct3ft^S!|fi->x^A«, Mtt#* 
[ 0.0 0 9 ] (feBR 2 ) ttftOSjfeAMOfiS ii MB # 

^©MWfcS&ttJi* • tt»©IMr?ttft*fc**.&tt 

[ooii] (««qf4) &shmm<o&i&mG>y-> 
# n oitiMtf e ©b-s *s«-r * c t #sg8 1 «c * . 

[0012] OMFsftqi 5 ) «ft<DSifeJ9«nft»&f|!Ml| 



10 



20 



30 



40 



[0013] (n«H6) temmzmftrz^-wg 

»*-^4LTaflrr*c:tKj:o. a-trwteaa* 
to o 1 4] m*m7) &nmmft?z3.~*?v& 

*5©HlHftb*T. *f&©&»^©&g£grii}L 

r o o i 5 ] (gam i > sa^tt^A ^fc»4^«©'fea 

*»S«ftt*t-^tPHS#S!fA6n5. PHS 

[ooi6] mm 2 > se*. 

6. **£*©«M*»*Cfctt*rttT**;&»/te«4$ 
[0017] (MMM 3 ) A'X ©«??#&«&?$ • X* 

fc£©xa*ttftc «fc o ^d^^jea-r* c t »4bjst<& 

*HWt/x* *»r> Afc A*©»rttH*ii«T* 2: i 

[0 0 18] 

m ©MTil^^fr 5 ^K^fflff A \Z *3 S»J^ 

«»«F# («T. PNif) *«VJT^^^ 

ffti, *fe®;i!i^>t,R«lt^yfe-^2im©|». ±|HS 

*«®««T*RI*J>|PN«F^ftffliiT^^ir h;i4ft« 

isnvmmmmmmmzwmrz z. t \z j: o^ft^w^ 



(4) 



!&ffl¥-l 1-3 2 6 4 84 



[0 0 19] «|3Rgf2©3SWtt. 1 C4S-V»T. £ 

1U«9M» & T?3E±-T * P N 

[0 0 2 0] «*5i3 05EI8J4. WjJ»»1 fc*iV»T. 
&©gife« ti v;^^ ^ K J: D a«t * «f« KSfll b fcf> 

»»*»6©«i*o^'^i'h;i4K«flr*oi"6. awes 

[0 0 2 1] UI#g|4©»J!tt, K*9i 1 fc*JV»T, 

a. 

[0 0 2 2] »#3ii5©3SBJfte. «*«UCfeViT. * 
* <D&t&mv> 3 #7C&BJfflS5ti??&£: fcO&fit*?Bfe>* 

MWifkflM»©fifl«"f 3 >y**©(MMMRfe> 
h*ttfMre®3ft4''f 5 > if 
©-?&£. 

[0023] BP:** 6 ©RW tt. . W^H 5 ©&Bl#f&-fe: 
SttASftbT. SH&HC^y-fe— S?iLTfifeflW*il 
[ 0 0 2 4 ] ffi&m 7 CDSEWtt. 5 ©teSt#*Bfe 

[0 0 2 5] 

[«we!>#s6fi©»tB] mmbb i (onm) m i «. at* 

— t*X&gttTI/>-5. &»)^5©ffi4i!£ (x, y, 
z) . a*»l*6 4*TrO*»**tl*n (x„ 40 
y„ z,) , <x„ ys. z,) , (x,, y», z s ) . 
(x«. y„ z 4 ) <h-TS. 5 ©{SB*** *fc 



iil3£-r-Sfe6ttt4-pW±diM*bv^ $J&©B£«. ill 

u ©ataxia© wi*fltfli**©e»>iKii3M 

[0 0 2 6] CDMAf ^ ^^^llftl§">XTii.T 

j E-n j E t n©ss6Httx^i' h;wt«©iRttn*Jd«) 

PNfaF#£JBV>T45 0, StfeJ^SbwBUSiJ©/^^ 
©WI*aifl!>PNflF<»lC— je©tefi2S (/Hn'vhPNt 
7tyM £fcfcbTV>5. -?-n-en©Sifi^«S^f 1 
?**;i>£&fl!bT^©PN&*t£2l«bT43D </t-f 
Byh'ft+M . *y*-S>£«©BH«-©PN«F 

»^tt«-Kpc©S*^5©/Mny h • g^^HfcB 
/Hay h • y^JUJiOPNtt^SflejBbSflrflW* 

■Ci tf— UXft*KJ-TV»***«©/t-f Py HP NaT? 

■fey h**«-r*Ct**T*«. Sfc. 

-5 P NfiF#tt-t©JBbTViSS%^H*3T^-ra P N# 

[0027] m&<z>m*s sr. iMMMMyt— s>* 
a&flrr*. wiroifisft^cttufixh • * 

yte—z?-$>T{7Sl'y¥ • *yfe— ^&££2l*7*-fe 

•y**^**. Mtt©IK. &«Jaa<f#-&£ttifcJifc 

fc^ftSfcT. ft«l^«Ti7feX • y^*;U£<sEfflbTX 

^ hjngtws^&aiBrs. ft»^3j < ji© , p^e.«3i 

SSKffiJB bTV>S h57-f y£ • ^•V^Jl'Sffl^*. * 

y ir — s> tt-tna*SMfc*ff 5 fc«e>© %> ©x* «. t v» 5 d 

[0 0 2 8] iMMJtoty-b— 3> SrSHtb, 
il^bTV^S^^^^feJia©^*©*^*^^ 
^yt—ySW5. *tfe^l, 2, 3, 4STfflfi 
»l*IHI**ft*nT„ T„ T„ T.fTSt. Stfc^ 

• ft«j«©3^5tffiS^?.*©4o©jS:^#e > n^. 

[0 0 2 9] 

mi] 



(5) !&m¥- 11-326484 

7 8 

V(* -*,)*-»- - y, )*+ ( z - z , 7 = (1) 

J(X -xj+jy- + ( 2 - , cTi (2) 

V(X - X,) 1 + (y - y,)* +( Z - z 3 ) T = c r 3 (3) 

Vo-^f+O'-yJ'+U-O 2 =cr 4 (4) 

[o o 3 o] 02«. &wimtfi'Mmi,tz*v j t— vmn *fo-e%&.?z>PN^£<DmM : $:tzzt\zjiK). 

•.y-fe-v'©;*.^ h;l/S£»lCffifflb »lfe^2, 3. 4T«S«I^ 1 OPNfiFfCJfTS/^ 
Tlr)5 PNUfBI^ 1 i^O/W D 7 h • 3-**)V D-^PNmyhT™, T ro , T m #, §ffim 

^l©PN«#«fc«3&tea<anT^ V* ^-^f CDMAt»#If v'XrAIJ/HOy HPN 

3u iifiMfi$nt^5/HOy hit^ftl^T W>7fA^-f AlC^bTVi*. bfc#oT, & 

(KfMil) teT,' d^T. atfi^l©jH«-r Sfe^lT©S«^JtSl3 05S^2, 3. 

2p£-T3. #«i«^Sjtm$nfc^^-tr— 20 T£*. $e»fc:Q;i!i^c!5§flr-5S^i35^o/i'f'D 
^1, 2, 3, 4»C§«3ft-5ST£>e«Kf|W£-?-n-iE-' -y h P NflF^tS^JI 1 fiTf£4rr-5 P N#-Sf©&ffi|g 
tlT„ T„ T„ T.tU 1 CD/If P-y hPN OgRfllt) t.-t»«T, = T,' <fc 0 d 

i?^©<4ffiS'S^tLfc«-&©s«&Mi ©PN^ir^f a^s. »i&j^i ©pn^©*2p^j t.fcay^-r* 

PN^-fe-y h£-£-*l-enT r>1 , T r „. T„ s , T w (5) ~ (7) ©cfc^lC&O. (1) ~ (7) it© 7 * 

t-TS. itllA>5W^/HDy KM^cDgS (DSiD 7<B©*$B&x, y, z. T„ T„ T„ T, 

flfl«S?LH©T\ T,=T,' i^Aen*. [0 0 3 2] 

[o 0 3 1] hjvmmm^z&atim* n&2] 

a* 2 =r 2 =<r W2 +r 2 +2i-)-(7; +3i») = r W2 +r 2 -7; (5 ) 

A = h - = (T m3 + r 3 + 2; ') - (7; + r t ') = r W3 + r 3 - z; (6) 

A/ 4 =^-/,=(7' W 4+3;+7;')-(3;+7i') = r W4 +r 3 -7; (7 ) 

[0 0 3 3] Wz, ±l£©^Scoatfe«*t§«LfcX^ [0 0 3 4] (SlfcJg 2 ©329!) ft*® 1 ©Sflk^Xr" 

3, 4fimmmiizm?z&wce>&w>m<Dtt>fr*>w®.M m&- ! tn j eti<D&w.m\zffiz.2>. »^jcfflH<i»ttiiHi 
^©^Ki^«:^ij-r-5^75t*-5. &mmft*,(D7,^>; tezmttzztizzo. ®mmfr*>v>^>7 bjmmm 
hji&mm^&mm-rztz&izit, &®m&72±.7. • 40 ^ts^rtT^-r-sPN^cfflpii^^-scii 

<b*<yHi-:x&gfrr£*:J&©_hD 'J>£ • TK) ^&PN&^£aite^rtTfe£^5PNft^i|!^^J© 

±fs©^sj^©/i5^-^€:a^2, 3, 4KiH3. ©§«*<$ >^a<#a>t>. &gi^ s>©m*t©attfe^ 

*«yfe-->-©rt^£fiMSU ^tltmm [0 0 3 5] (i»#JS3©fSBJ) fflf^lWiUfir^x^- 

0, &»^©teH£4$;£T£5. 50 £K)Ktt&mto-?)l,^rtX-Tgt&m\Z%m?Z>Z.iirfi% 



9 . 

n©*i8UG©SBBattv;i^/*x©3 5aaKIll*L 
fcaaafcosaaatrs. ad&cDfg. anafr&aa 

B©»aB«*»*E&ttttB©J&fc4ilr»TiT*>aB 

t**. aaBBfcifiv»«B*aoTa*-rsas£a 

[0 0 3 6] («*5I4 0«W) ^^^CDMASf 

a©ttBKifitJ<«^*oaflr«**Tif*©T. a© 
aaa©a«*«Bak:tt*. ana • aaaraaaa*;*: 
Baatfaar*;*'** h;n£«aa©j£a 
«f§gs*t<nt. a< Ktta-r**a»tt-t©a 
aaaaicfc*. 

[0 0 3 7] (B^BS©aa) B4(C. B^9f5©B 

3&»s © * v -t- 5>OTo*n*noasw ffl©eaas£ 
'ana. /w hPN*7ty h«s.i:zwnFn©as 
aa©ttBBBe<b£c. a»a©<£Bas£if-jrr* 

4fcBW«-fe>^-l l*Rtt4. ffiBa«-fe>*-tt» 

ttaiciijfcraaaottBaasaoT*?). jfl!i&©i^ 
Ktt»tta«K:aaa»a©aiaK:?¥«Er*a»©aa 
a* eaaa* s ©aaoeaaaawa^ it^-n-e 

noiti©^-f n»yhPN^7tyh* , bS^. aid 

a©««sw-ar*a«fc«fc-r. c©ttBB«-fe>* 
— \tmt&m t m>\ izmm lt t> vh» l . ^ti^n©^ 
ai«3Ki-t©«a*%»fc-&Tfev»v». B5«, aaatftt 
aaa* > * - £tatg£ t> o jt«£©»a ->x^ a ©a 
aass-ra-c, ator ~4 - ktaaaateaaa 

[0 0 3 8] (ffl*«6©%BJ) B6«. SjfcJii 6 ©fH 

a«a 5 taffr*3.- j !f««e»ottB*Bv>atoa« 
«£*«a*.&*i*. c:©a^. -tcaaasou— 
fta»*Tv»«a«a i ***»snfca»a©ttfi«a* 
aafc^y-t-: ?€BKB5C&ftU ■*©«««»«* 
a#-r<5. 

[0039] (aaa7©aa) B7«. a*a7©a 
mm*™?. »*^i©ii{i->^xAT«, M©a»# 
aa'>^f-A*fctta©*at>b<ttaa©4yRBai 
4*au-t. »»a©ttB««*rav»£tott*«£*«a 
A^n^.. £©«£. *©6nfca»a©ttB«a^ 

snvafctt* ufca.— if a*aa br^saa (t> u < 
aaao 1 6 kbbts. 



(6) ftfflW- 11-326484 

10 

[0 0 4 0] 1 ©fSBJ) ft#Jg l ©S'J^->7.^ 

AsaattaASfcttTacDttaaaaa*- tf^ta 

as^^AcaaafcafTS-e-, aa#«<aaiz»«^ 
miiasr&ffl Lfe«isfe b < ittra-eaaaaaaBB 
& t* a» e aaaa a * «^ a©ttaaatJ— * y 

^XX h-T-SCitCcfcO. Mtt'>;*T-AJ&«B»B©ffiB 
BB$B&U ^©JSSS^ 7 t-y 1 1/TlSt) b< 

teag^ica-s. BBt>L<tta*k:t;tt&BB& m&m 
io a) taBTras«Tr*<5aBsat3ii4:a«a*bv». $ 

it. 7r*->3'ja*fc&»£B«*i||»B££'bfca* 

[0041] (aaa 2 ©aa> aaa i oBfc^f 
a s»*att©±aaa-y— c«ir*. r-r >^ 

Ji'CDMAfMWttlB5';*y-A©BB«SB±B*fc:B 
o#ttscitc<ko. aaaa©jEatt&B*aars 
aaasjKBBfcBB-rscfcfc^oiE 

a. 

20 [0042] (aaa3©aB) b*jbi ©Bttv-^r- 
A*BB/t*©«f«R««tf- if^fcawr*. aa 
axubb • ia«f «:ii©aa«aK:j:oaffan*«2E 
ssns. a»cSfii«©»bViaTfraT»±-?-©ffiieid«B 

aT**. A'*#fI7^TAX£^AteA*X©:Ea£EiiJ 

aBmsaa-rscfcttBbv*. fuT/ucwcf 

1" -✓^;UCDMAa»)#:ffi«->^7 i A©a«ia*tftB 

u ;wott»*s«wfc»it4. aaaa*^** 
BaKa7L(twfcasH6BK:afi©^©ttBtaBt 
&t>icaaTs. l&*«ot, /^©afTttRSffls-r 

30 SCt*tWaiCS:S. 
[0 0 4 3] 

[aa©aai Maai©Ha^7Aa. ¥4V9fr 
cDMAt);i#i«->xfASffiM& i boT, aa#a 
aa7^-t^aa*^feav»Taa©aaata»a© 

B"CaBSfT"5B»aaBi'X5 l Afc:*mT. SKIM© 
ttfifeaa-rsBttS^y-ATfcoT, _hfg©*g&©S 

ana**;* yb-yaa©Rfcffi«©a5naa©»aa 
*wa <PN»a) *awTX"t*h;wM**frv». * 
fca»at>maK*yfc-3>aa©B. ±eaaa©a 
40 Br*R*5>jPNaa*a^T^^^h;pta«*tf5a 
afl£aa^icfev>T. afta©a««^sr±E©a^ 
©aaa^aau, ^©§«u;t7.^^ h;ntaaa© 
g«ji®^ffln^^t±ir -s. - 1 »c «t f9a»s©^a&sij 

^ h;ua«©aicav»*PNaatBaa©PNaa* 
fflv^T. aaa*«aas^^^ h^a«La»©aaa 
tcamu, ci©7.^^ h;uaaaa©aa©aaa^T 
©ea®M^p^M*f#scit(c«to, &mm<D&w&& 

50 B©PNaa*av»Tv>a©T?. eassamB&Ba 
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